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PURPOSE: To obtain an external agent compounded with an aqueous solution of a graft copolymer which 
takes the form of aqueous solution below the surface temperature of a living body and a hydrogel form 
above the temperature, keeping the state of solution (sol) in a dark cold place and immediately varying to a 
gel at the surface temperature of a living body (25-35 deg.C) and. as a result, capable of remarkably 
improving the persistence of the drug effect. 

CONSTITUTION: The base of the external agent is composed of water and a graft copolymer consisting of a 
water-soluble polymer main chain and a side chain bonded to the main chain and composed of a polymer 
having a cloud point in the form of an aqueous solution. The average polymerization degree of the water- 
soluble polymer main chain between the adjacent side chains in the graft copolymer is >=10. the ratio of the 
side chain is 10-90wt.% and the molecular weight of the graft copolymer is >=100,000. As an alternative, the 
external agent is composed of water and a graft copolymer having a molecular weight of >=1 00,000 and 
consisting of a water-soluble polymer bonded as a side chain to a main chain composed of a polynier having 
a cloud point as an aqueous solution. 
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fz. Zny\-i i^oyjl^ii^mthb, 25'CX-i^bcr)m 

m^j:mmiztk'':,fz. z(7)^iti,i. ^mmizm^mi 
mm^tifz. t-fz, .r<73^r'/us-3o*CT'^Jt<o*4'i:fit 

XUzi}\ mmLKciJ'ofz. 

mime 

>^^mi::><i'i' iJ;Ui?x;?.f-/Ui: Lfz^:V:i:.i-uy^^ 
Hf-f K (NKXXt/HVI-2 BOG (Tft3S-^S2 
3) . ^'i'^if^JM iW) m AOsUXl/t^-n- 
7"ot;UT^U;UrS h'2 0gSr^S*3 0 0 0m 1 1 

7P<f-;wx^uyi;rs:^5m i $rjpt. 

n^r&m (753 yitmYM 1 0 0 ) $-fflv ^TPSJ'f-iFia 

-■if J - N - n - ro t ;ur ^"J yl/T 5 'J xf- 

7 h^tS^«!5 5 g$:i#/>:. l^K^i^n^^'^^' hJUaX 

[004 2] ±K/7 7h±^£-g-f!t:5gS:g|®*9 5g 
2 5'CtUicoja«-C-{ieiil!ltt^^>'\ ij-fA^t 

y^. dWM^ Kny/u^j^ffl-rst, 25x:x'ht<r)m 
m^j:mmiz i,}^^fz. z comii , ^mmzm mi 
mm^iitz. tfz. z<oy>ui3 0x:T^&(r)yi<.'i>i,zit 

XUz^K mmi^j:*^'r,fz. 

mim7 

fr*JiSSr^ 'J/^B5XXT;^^: LfolfJx-f 

-^-^ H (7'U-y-e-PME-40 00 (¥fe;S^S9 
8) . B*?lJili (ft) m) 7 5gt5J;U^N-^yrat 
yPT^'lZ/PTS HI 1 7g, n-T'-f/M^'^'Ub-b 

8 g ^ 1 0 0 0 m 1 CJgftf , M^^tSfS, 2 . 
2' -rv'h'X'f yyf-Q-h'Jyl-Sg^rjDx., 
mf^T, 6 0'CX-5^mRm^-^fz. RmWUZ^nat^ 

lUAiooomi'kmz.x^mL, c<7)^f^g$■'^^ft^y 

1 0 1 izmixim^^^-^, tmmii^mk. 

*4 ltcjgft¥$-tf/v:. ::«07l<j§?g$r^i-Bii'i=^ftl OTJcO 
RRi'l-rig^ (T 5 3 y^mVM 10 0) SrffloTil^'^^ 

L. -■KiJ-N-'fyrntf/l/r^'J/urS H-n-yf- 
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Lit^i-i^ft 1 OTJtUiCO/^ 7 h^^S^* 1 7 0 g 

^i)-C:>Z(^yyy hitg^(2tv4'^7)if 'jxf-u-y^r^^r-t^ 

FiBJlfScOf]'&{i6 6^%Vhr>fz. 

[0043] Ui^yy hi^m.^P^5 g 5:^S*9 5 g 

hht\ 2 0rW±^v^«T{infitttt5:*^\ ic^-T^tc 
CIWW Kn:>->^^ai'r^h. 20rt*'th^0jS 

mms 

N-h'x;Ufn«j Ky2 2. 6 gSr^yHf 0 0 m 1 
izm%. 2-;</U;<?rhx^;!/T5 y6. 2g. 2, 
2* -ryfx-f V7>oxhU;H . Ss^Ml. 6 
0rT'8B$PBlKlE$-ti::rc. ?§JXS:MflES*LT 10 0m 
I tTmmi. i/'xf-;UX-r>U2 0 0 0ml tCj)Di.T 

rm^tfrih^^-rz. mm^M^mm. ms7K2oo 
m 1 i^zmm L . ^ii^^s 3 0 0 0 (omnrj^i^ ( r a 
nytt^YMB) ^rffli^Tll^'f-ri^. ;^:vM:iP?ffi^5»i 
^^^fi 1 0 oocofmrmm (r $ n w±sym i ) 
m^^xm^vr&izxmm. irj^^tiKc^^Lo^miRL 
xmsm^L. ^j-^ft 1 0 0 0-3 0 o o(D)^^mz i 
fiir^ya^^-ri>'i^u-N-f^;i'en'j f^i og 

U - N - h'x/W h' n H y 1 0 g S: E^S^t:^^ 5 0ml 
0. 4 6g. h'Jx^/L/T$yO. 6 9ml $:Sn;i. ^ 

[0044 ] ±E.it'j-N-h'x;ut:nU Hyco^yr 
^'J;I/raKft:2 0g. N- n-rot'/l/T^ U/UT 5 
K 1 0 g ^^S7K 1 5 0 0ml d^^^TTIf S?L. 
^mfS. iSJ^tBtry^^^^^AO. 3giDJ:OTN7;<^ 
;UX^Uy>''7$y2 00// 1 illWt. tK^M^^H^ 
T. *§SKJiE$-ti:>t* RlEJgSr^Mii^^-Sl OTT^RB^h 
rii^ (T^nyttlJYMl 00) Srfflv^TIS^'k^iatc 

- N - n - r D t:/ur 9 'j ;pr $ H ±S5ci;K 'j - n - 
h'x/i.b-n'j Fyaiig^J^-^L/::^^!:! OTTiiLbco;^ 
57hftflr^(*2 7g$:it;^s:. mmMMm:^^9 h )\^^ 



[0045] Jiia^'77 hftfi'^<*5 g$:^.S7H9 5 g 
(C7k«^Tt1§SIL, 5m&%(^yi^imttfz. 
mii2 5-CfeJlTt1i^^tcJgqBt'ffiS)l14fiOSi^*JS?St' 

2 5*aiJi^?SjKT'toliifjtt^ifet\ 
a?SL/;:'t7K$9 5fflfi%c^£^^>'^^ Hn^-'yUt^-o 
fz. Z<7)/\>i Vayj\,i:}%mtht. 25^CVi,t(^m 

mm-^tifz. tfz. zcoy)ui3 0''cx^Rco7i^^i,zik 
mms 

Ti^^is 1 0 g S: 1 0 0 m 1 (/ym^izmmt. ^?a(c^ai 

•CfmUc^'7 7 hifcfi^*2 5 g$:{^.J!lPL:^cf^. 
7k^jD;tT. ^ft^5 0 0ml tlfz. <?:V ^T'^EcOS 

[0046] cicni^m. dtnM<r>Y/u-yfUfmWi& 

fz. 

mm 10 

^yi/y7!f-/;H 0 0m l . /N-y7!?7K2 5m 1 . Rt/ 

mmm i vf^muz^yy hm^»2 5 g imnttz 

^m.T^^'miX. :^:M$:5 0 0m 1 t\.fz. \'F^^X 

±fB^oii^^^^7K?^. mr^\iZ. iwyyv^n-^'^i 
^m. WL^o ) . 'stnm^mLfz. 
[0047] ^^-^i®. ^^:n^yc7)y/u-y;HKfifflj^ 

^tfefflll 1 

lOOOmUc. g^iSfSlOg^^gftlL. ^fllf^. rrUi 

LT < h'^w^ms^^mi(mw^ntxw^^%'±fz 

wmz. %m\\x^m^fz^yyv^m.^^'5o%^ 

[0048] ^cOSffi^^y^U- ir';U|£f?iSJgS: . JJEiJ 
tto^^WciOSa^L/::^^. m2 VCXh->fz. 

mm\\2 

1. Og^Oi^Kx7x H»; 0. 5%(n^xiuy^9J 
5g<0*)5felTf^SSUc^77hftS^ft5:. 1 
0 0ml c7)^Si^S7k+tc. tIc^^. mt*TC^t::it» 

L. ^^wmimx^fz. 

[0049] L<J^^MW^V'}V-'f}Vm¥&.1§,'^ . 

mm\ 3 

1. OgcO^K7K3^-^F'J^A, 5 0 0mg ^7) 
;'D7A7i-3-;l/, 1. 5gC0;^^ig, 0. 023 
gc7)M'7:t^x^.&SB$^^/P. 5gc^M£fi?<I7Tf^S!! 
Uc^^7 KS^a-^*t::^fi7!?n 0 Om l t^S:^ J: 9tc 
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[0050) z<r>^MWicr>'/ii^-yMif^<m&^ . & 
mm\ 1 4 

1. ogcoKKThofy, 0. 5 6g(7)te7t<';yiS~ 

IC5 0 0 Of^lc^S?L;t^^k'<.>"^^>3-'>x>*^^^ 
tz. 

[00 5 1 J :i<r)^Mm<r)^/'i\^-'f)V%m^m. cSB 

mtm 1 5 

19.11 S<7);^'>K2: 1000ml cO^iS^KlCjSft? 
A^$:f^S?Uc. 12. 4 0gW^^'>BE. S.1^10 

0 g cDM6i?i] 7 T'il^M L7t i?' 7 7 h itg.^(^ , 1 0 0 

[ 0 0 5 2 ] acli . A-^Si: B?S&7KJ^, M^Tt^^C 
ii-g-L. ay^-^* M^yXfflaigjS (pH8. 2) 2rft 

%ym 1 6 

IIJ6f5ll7t'{^JgU>:^''77h««^3. 5glC7 0m 

i/y (577USPm(4) S:3 0ml<7)SI!lA*7 7-f y 

(^l^xa*V'fhP-70. 55p;rK ) x-m 

faU, 4-C<?)?ftK)ll*lT-+«-tcJfeaiL^c. .IiOsSi!)>'N'7 
yty^. ±ie<7)5%^?ffi4'tC«9>-:><*)t>gTL, Jgjg 

oil in yxa.ttrmmmm^imLtz. :.i\h<n^ 

100Mm*>f>l 0 0 0x«mT'. ^i^Jlil^S 0 0 mT 

^T-^c, ^oLxntz^mmit. mm.\s'A. 
m\tmiitmm.'Sb Lxm^^h^Ltt^x-^tz. mm 
i,t^mo'a:XTiz<^isaLxi6<t. ssiswy/i'tt 

^x-mmmi y^i- 1 5: o . wsttA^'^^s^tc a < ,t.tz. 

^Mgi) 1 7 

4 0 g 1 X-mk UzV yyh i^M^mz 8 0 0 



m^^izmmt, 5%mmimuz> Thy 

^f>f ^"Jl'3 0g5r2 0 0m l<08rj!l>'N'77 y (^W 
X3AVjtuxu-8, ttfii^M^jrl?) T-gf^JL, 
4'C<o?$^)$i^-c+«-ic<^a]L?'c. z<r>mi/-<yy < y 
Sr, ±iei^5%^^>t'tC(9>-5<'3i:jrFL. Jg?et?:X5' 

-5t'jst*LT, mp^yy -I y^imm'^iiZj^^^ 

^t, oil in waterS@S?SS:f^g{U3t. Ztlhffimmi 

$>^/i. mumx\ yMtuz^m^mmLfz 
tzb. j^^^tifzrM.m^^7y^y<ommmi, lo 

0/tm*><bl0 00Aimt\ T^ti^^S 0 0 Atmfib-? 
®}S^S4■^0•6i»J>'^•57-^y^4^^(i. MffiitJlfil^ffi 

fz, zoLxmzmmmii, nt^mfA^tLxm^^hz 

tii^-^fz. t 0"COTtCf&aitT4a< 

p^{zm^thzt-hn'^. tfz, nmHizHmthti^ 
iSiX-mmmi,iy)i^t^'o, □Ki^-ccoit^ttJbi.^^tij® 
mmmz§:<. tfz. mmi>^j:<^izm-t?> 

ZtiJ^X-^tZ. 

s*®ci s y s I. ^ 'J ro b- u y jf^^f ^ 

H {^i^-^'iFM^l 0 0 0 (ra\fUyt^->r^ 
S-&JS3 2) , 7i4ll>-'x7r-yy^5;5»/l'ttl2: i^'x 
7r-SyD-2000, S,^i*«;20*C) 20gSrE^ 
it^mS 0 m 1 izmmt. T9 Oim^oy^ K (E^ 
it^{W)m) 1. 82g. Mlxf-;UrSy2. 76 

E^iixm^^mzm-^mmm^mxitzTt^vrai:; 
[0053] ±iS-it'J ratf uy:t=^f-t^ H vr^ 'j/u 

T S 1 0 g , r ^";/UT S H 2 0 g $:M®7l<9 7 0 
m 1 C*iftTT'igfi?L, ^%mmk. il^KTyt-'!/ 
AO. 3gfc<J:t>'-rh7;^^/i'Xf-i.-y>'r5y2 00 

M 1 ^y/^Uztzh. *<ft^3g#ffl^T*^j3 o^x-y/u 

H:$Stgfl2 

^tSMlTitA>ii^^;K'j7-afUy5r^-9-'f Htyri? 
';;l'7S 1 0 g . N-h'ji^/Utro 'J Hy mW(^ 
(») S?) 2 0g5:^'o^;^/^A9 7 0m IICtK^^TT' 
vgfjfL, g^SJSf*- 2, 2' -T/fX-f y7'^□- 
^ U /l-O . 3 g 5r»ni. , MI^#fflmT. *?m^?Ji?jKR 

m^'^z. m%^m£'^m.. i o o om i t}g 

IVIlOO) Srfflv>TfiaHiP)a. aiv^fiPjSSr^i-B^'^fi 
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3 0 0 OOPfiJ-kFiiK ( r 5 n yttMY M 3 ) $-fflV^T 
Sg^ L . --KU N - t':i;Ut:n 'J H y±g[{C;Ky ro 

y^^^v-^ Kilig^fS^Uc^^S3 0 0 0-1 077(7) 
^^7 7 hits^ti:2 0 s i^fz. mssMkm:^^^' 

'J ro tf 1/ y 3f ^i;->f KIBJigcOfiJ^ti 3 3 fiM% t- 

[0 054] ^ ( 1 ) Ci5»,^TA=20 00, B=l 1 

K C = 3 3T'J)I.*^'?>. ^<7)^'7 7h^tffi-^(*:+c0K 

/l/UaD KyWJ^fi-&ign{i*^)3 7i:Siai$ill.. ± 
t, 5£S%«7)7)<ifjgtUc, c:07k?§?S{i2 0''COT 

-t^K (NKXXr/U2 3G (^i^S-&S2 3) . 
mmiM (m m) 4 0gfeJ:y^N-n-7-nf/UT 
^"J/Ur5H2 0g2-».S*3 0 0 0m Uc^li?. ^f^ 

$Hir;t i: it; 1 B#HT^^*-^:5^W.^^t^^<0^t^ 

^bit(^]4 

■9--^ H (NKx;^T/l/M-9 0 0G (W^fi^)E9 
0) , ^t^^Wk^IH (<*) m) 4 0gfcJ:!>'N-^y 
ro tVl^T ^";;U7SH20gSr^'nn 3 0 0 0 
mllC^ML. M^Sif^. 2.2' -r'/t'X^vr 

- h 'J ;U0 . 3 g SrSD;c , M5^#I1^T, 
)i8ESte$-ti:y^c. ?lSS5^j«ES*f*, agS*l 0 0 0m 
1 :»-H4^1 01j<m9yf'im (T5 

itijYM 1 0 0 ) im^^xm^W:^. d:^yQrw.^%m 

^i-i^fi3 0 0 0c7)|!8J'hr» (TSnyttKYMS) $: 

TMSSE^xU. .-K'J-N-^ y7'ntVUr^"J/l'rSH 
i«i{C'1fJX^-l^y:tJE-t^ H(i!ia?:f5^L7t^i^ft3 
0 0 0~107J«0^^57Nftfi^«!5 0g?:#/c. 

7 7 h ifctt^Hctl^<7)--K i; Xf- U y:t^-t ^ Kffl!lS![<7)fl^ 
l±6 6ffil:%fj>r>/;;. 

( 0 0 5 5 ] ±E^^77 hitS^(*:5 g S-^S*9 5 g 



W^I^M-^MJ^ 6 0 0 0 'J X^ U y jf^r-^-f H h 'J ^1" 
-/KBASFttS^) 1 0Og5:MS;1cl 000m It 

m%%, w&X'W^yffy^t 'j a 1 2 g?:f*{*tcjDx. 

jmSr^iiE®* LT^^'Jx^U-yjj-^Hf^ H h'J;<7;P-tc 
^fi^/K!tc9 0g$:i#3t, dt^'-K'Jx^uy^df-t'f Hb 

r57«: (ratruyjJ-^-t'f H¥i^a^ffi*!;6 5. * 

Ili^'x7T-yvr5 7!?yl'ttS3: >''i7r-5yD-4 

0 0 0) 1 0 g SrEStfi^tM^ 1 000ml t jg^, v v 
^' D'vdf i//l';<?;t"-K>'M SKI. 2 g i:Mt . >#*Jli«[ 

mS'a^r)luz. ■•;9F-\21 ( Mm-flO:^ ( 1* ) S ) 
$:7R?^TIC 2 Offifi:%(7)igSf^g7l<+cj§MLJt. IS 

7K?i?g{i 1 5'c[:xfX'\.i%^i,zmnx'mm(^%^^^m 
mx'hhtK 2 5"cw±o?gstwj()i4^^>'V -t* 

^SOfifi^^cO/N'f ¥xnyiVh^j:'>tz, Z<0/U Hoy' 

iz^Mzmmuz. 

[00563 

9vmf?mi. m^ttx. ^P^mmis^irxum 
W7mm^E.^^tix\.^h(r)X'. i^Bmx-mm (v^u 

^«) i&L. ( 2 5-3 5-C) XMiif)hix 

lb. mibizyi\^^iz^itLxnismi-i, 

^mmcr>miimb<^mz^j:iL, ^mmi^zn 
thm-. m^m^^mz\^±.L, mms^^M^nm: 

t:^L<-^iblZttfiX'tfh. L*^t'//U-^^/U«^a 



